Introduction
Chronic peripheral edema is a very common yet underestimated problem (1) . It can be symmetric or asymmetric and can result from various pathologies. Symmetric chronic peripheral edema is usually of systemic origin, most commonly right heart failure, salt and water overload, venous disease, hypoalbuminemia, limb dependency or immobility, certain drugs, or chronic inflammatory conditions such as rheumatoid arthritis (RA) (2) . Asymmetric edema is more likely to result from a peripheral pathology, such as impaired local venous or lymph drainage, malignancy, trauma, or infection (2, 3) . Pathophysiologically, all types of chronic peripheral edema arise due to an imbalance between microvascular filtration and lymph drainage. It is essential to investigate various possible causes and understand the pathophysiological mechanisms in order to determine the optimal treatment of chronic peripheral edema (2, 3) .
Case report
A 71-year-old man presented with a 1-year history of progressive symmetric peripheral edema of both the lower and upper extremities. His edema had been unsuccessfully treated previously with diuretics.
The patient's history was significant for myocardial infarction, orthopedic surgeries of the left ankle and right knee, hypertension, dyslipidemia, and benign prostatic hyperplasia. He was dependent on a wheelchair after suffering from an aggressive and deformity-causing anti-CCP-positive and RF-positive RA for more than 30 years. In the preceding year he had been treated with the biologic drug tocilizumab. His RA was in remission. His current therapy consisted of tocilizumab, acetylsalicylic acid, metoprolol, enalapril, meloxicam, rosuvastatin, and tamsulosin. During hospitalization, necrotizing cellulitis with a consequent ulcer on the right lower leg developed. Consequently, therapy with tocilizumab was discontinued, and methylprednisolone 4 mg daily was introduced.
A physical examination at admission revealed significant pitting edema of the toes, feet, and shins, as well as of the fingers, hands, and forearms. A positive Stemmer's sign was observed in all four extremities (Figs. 1-2).
The patient's laboratory values for erythrocyte sedimentation rate, C-reactive protein, serum albumin, electrolytes, liver, kidney, and thyroid function tests, and quick ACTH test were unremarkable. ANA (1:160) and p-ANCA tests were positive. His serum amyloid A (SAA) level was elevated at 164 mg/l (normal < 1.2 mg/l). His complement levels were moderately reduced: a C3 of 0.66 g/l (normal range 0.9-1.8 g/l) and a C4 of 0.09 g/l (normal range 0.1-0.4 g/l). A quantitative and functional analysis of C1-inhibitor, as well as C1q level, were within the normal ranges. An echocardiogram, chest X-ray, abdominal ultrasound, and Doppler ultrasound of the leg veins were unremarkable. A qualitative lymphoscintigraphy of the lower extremities revealed very slow lymphatic flow in both legs, with inguinal nodes opacifying only after 4 hours. A biopsy specimen from the dorsum of the right hand showed mild nonspecific chronic perivascular inflammatory infiltrate with no signs of amyloidosis and no fibrin deposition.
Due to frailty and poor mobility, the patient received modified intensive decongestive lymphatic therapy (DLT) consisting of non- elastic compression with reduced pressure and physiotherapy. After treatment, the patient exhibited significant edema reduction, wound healing, and a slight improvement in his general mobility. Compression was maintained with flat-knitted stockings. After the leg ulcer was healed (Fig. 3) , low-dose methylprednisolone was continued and tocilizumab was not reintroduced.
Discussion
Pathophysiologically, edema is due to an imbalance between microvascular filtration and lymph drainage (2) . Edema from too much capillary filtration is known as filtration edema or dynamic lymph insufficiency. Edema from reduced lymph transport is known as true lymphedema or static lymph insufficiency. A combination form of chronic peripheral edema is also possible. This terminology is not universally accepted, and some authors use the term lymphedema for all types of chronic edema. However, a distinction between the two pathophysiological types of edema is essential in order to determine optimal treatment (2, 3).
Chronic peripheral edema is a rare extra-articular feature of RA. It can appear on the lower and upper extremities. It does not seem to correlate with RF-positivity or with the clinical activity of the disease (4, 5). Pathophysiologically, chronic peripheral edema in RA patients can be either filtration edema or true lymphedema.
In the case presented here, frequent causes of filtration edema, such as heart, venous, and renal insufficiency, as well as hypoalbuminemia and secondary adrenal insufficiency after the cessation of long-term systemic corticosteroid treatment, were excluded. Myxoedema and secondary cutaneous amyloidosis, rare complications of RA, were also not confirmed. Due to the low C4 level, we considered type I acquired angioedema (AAE-I) in differential diagnosis. AAE-I has mainly been reported in patients with autoimmune diseases, such as systemic lupus erythematosus and eosinophilic granulomatosis (6) (7) (8) . However, in this patient the quantitative and functional analyses of C1-inhibitor and C1q levels were normal, and AAE was excluded from consideration.
In patients with RA, filtration edema can be caused by the acute inflammation of synovia with excess lymph production (4, 5) . That cause seemed unlikely in this patient due to the clinical and laboratory remission of RA. It is noteworthy that chronic peripheral edema started manifesting after treatment with tocilizumab, a humanized monoclonal antibody against the interleukin-6 receptor. Tocilizumab was discontinued in this patient because of a serious systemic infection: necrotizing cellulitis of the right lower leg. Peripheral edema with fluid retention is a rare reported side effect of tocilizumab (9, 10). Other medications the patient was taking-meloxicam, rosuvastatin, and metoprolol-are also known to cause chronic peripheral edema in 1% to 5% of patients and should be considered a potential cause of chronic peripheral edema (11) . Immobility and leg dependency significantly increase capillary filtration due to gravity. At the same time, muscular inactivity causes the functional impairment of lymph flow because the lymphatic system requires external propulsion by means of tissue movement and deep breathing. Exercise can increase lymph transport capacity more than 10-fold. Immobility results in minimal lymph drainage (3) (4) (5) . This functional type of lymphatic impairment seems to be the most probable cause of chronic peripheral edema in the case described here.
True lyphedema in patients with RA is reported to be a consequence of the lymphatic obstruction by fibrin and other degradation products that accumulate in connective tissue and block the lymphatic channels (3). In the case described here, lymphoscintigraphy of the lower extremities revealed very slow lymphatic flow with no absolute obstruction. Thus, we have not directly proved lymphatic obstruction.
The cornerstone of lymphedema management is DLT, which consists of multilayer short stretch bandages, manual lymph drainage, skin treatment, and body exercises (5, (12) (13) (14) . Due to poor mobility, the patient described in this case report received modified DLT with reduced pressure bandaging and regular physiotherapy without lymph drainage. This demonstrated that DLT is also efficient in patients with chronic peripheral edema and RA. 
